ATTORNEY DOCKET NO. 002905.01 10 



U.S. PATENT APPLICATION 



CERTIFICATE OF MAILING BY "EXPRESS MAIL" 
Pursuant to 37 C.F.R. § 1.10, 1 hereby certify that this 

PATENT APPLICATION IS BEING DEPOSITED WITH THE UNITED 

States Postal Service as "EXPRESS MAIL" on the date 
indicated below, and is addressed to: 

The Honorable Commissioner of Patents 
Box Patent Application 
Washington D.C. 20231 
onJuly13,2001. 




EXPRESS MAIL: 

EL483884625US 



Date 



APPLICATION FOR LETTERS PATENT 



FOR 



APPARATUS AND METHOD FOR SEALING A CONDUIT 



Inventor: 



Jay E. Widman 



ASSIGNEE: HOUSTON WIRE & CABLE COMPANY 



HOU01:639163.2 



Attorney Docket No. 
002905.0110 



U.S. PATENT APPLICATION 



APPARATUS AND METHOD FOR SEALING A CONDUIT 
Field of the Invention 

The present invention relates generally to conduit seals, and more particularly to a 
conduit seal system incorporated into a conduit run, which isolates internal sections of the 
conduit, thus preventing the passage of vapor, gases or flames via the conduit from 
section to section. 

Background of the Invention Technology 

To comply with the current National Electrical Code, conduit seals must prevent 
the passage of gases, vapors, or flames from one portion of an electrical installation to 
another when used in areas where flammable or explosive gases and vapors may be 
present. For this reason, hermetically sealed conduits have been developed. One method 
and apparatus for accomplishing this goal can be found in United States Patent No. 
4,640,978 issued to the Minnesota Mining and Manufacturing Company. This patent 
relates to a method of sealing electrical fittings by foaming in situ a removable, flame 
retardant, solvent resistant, substantially closed cell isocyanurate resin. The patent 
provides that once the conduit and conduit fitting are installed and wires threaded through 
the conduit, a nonflammable packing material is inserted into the fitting to prevent the 
flow of the resin beyond the area that needs to be sealed. The resin compound is then 
mixed and poured into the fitting through an opening, which is closed with a seal plug 
once the area to be sealed is filled with the resin compound. A drawback of this 
invention is that the composition contains water, which can cause the composition to 
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swell at low temperatures and fracture the seal casing. Another drawback of this design 
is that the nonflammable packing material used to section off the area to be sealed is 
extremely difficult to insert in a manner necessary to prevent the migration of the 
composition into the conduit and out of the seal body. 

At least one prior art conduit seal has eliminated the use of packing material to 
section off the area to be sealed. This device is disclosed in U.S. Patent No. 2,247,671 
issued to Tepel et al. In this device, the conduit seal is mounted on the end of the conduit 
and consists of three separate body-forming elements, an inner casing or coupling 
member, an extension or intermediate casing member, and an outer end or ring bushing 
member. The inner casing member is formed with an interior thread adapted to be 
screwed onto the threaded end of the conduit. Adjacent to the threaded portion of the 
inner casing and opposite the end of the conduit is an annular shoulder or abutment. 
Between the end of the conduit and the abutment is a soft rubber diaphragm mounted 
between two relatively thin annular sheet metal rings. The rubber diaphragm is formed 
with an opening of a diameter considerably smaller than the outside diameter of the 
sheath of the cable. This is so that when the cable is inserted in the opening, the rubber 
snugly embraces the cable in a substantially tight manner. Thus, the rubber diaphragm in 
this device replaces the use of the packing material. However, a drawback of this device 
is that it is designed as an end seal, primarily for lead sheathed cables. It is not designed 
to join two lengths of conduit and provide a seal that will deter the flow of gases, vapors, 
and flames. Also, it is not easily connectable to the conduit. 
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Summary of the Invention 

The present invention overcomes the above-identified problems as well as other 
shortcomings and deficiencies of existing technologies by providing an apparatus and 
method for sealing a conduit from gases, vapors and flames, which is not susceptible to 
fracturing and eliminates the necessity of stuffing packing material into difficult to reach 
areas with very limited visibility. This assures that the sealant remains in the seal and 
prevents the passages of vapors, gases, and/or flames. 

In one embodiment of the present invention an apparatus for sealing the conduit is 
provided. The apparatus includes a housing defined by an inner chamber and outer 
surface. The apparatus further includes at least one free running hub disposed on, and 
mounted to, the housing, which is adapted for coupling to at least one end of the conduit. 
The apparatus also includes a flexible membrane disposed within the inner chamber of 
the housing, which is adjacent to the free running hub. The apparatus further includes a 
polyurethane-based epoxy sealant disposed within the inner chamber and means for 
purging any air, other gases, or moisture which may be trapped within the inner chamber. 
In one embodiment, the purging means includes a threaded port and corresponding 
threaded plug adapted to mate with the threaded port. In another embodiment, the 
purging means includes a valve, preferably of the spring loaded ball type. As those of 
ordinary skill in the art will appreciate, the purging means may include other equivalent 
devices. 
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In another embodiment of the present invention, a method of sealing a conduit 
using the apparatus described above is provided. The method includes the steps of 
coupling the apparatus to at least one end of the conduit, threading any wires or cables 
that may be contained within the conduit through the flexible membrane, and filling the 
inner chamber with the polyurethane-based epoxy sealant compound. The method also 
includes the step of releasing any air, other gases, or moisture which may be trapped in 
the inner chamber after it is filled with the polyurethane-based epoxy sealant compound. 

Brief Description of the Drawings 

A more complete understanding of the present disclosure and advantages thereof 
J 10 may be acquired by referring to the following description taken in conjunction with the 
accompanying drawings wherein: 

1 

Nf. Figure 1 is a cross-sectional view of an apparatus for sealing a conduit in 

jjj accordance with the present invention. 

,r * Figure 2 is a side view of a free running hub in accordance with the present 

15 invention. 

Detailed Description of the Preferred Embodiments 

Referring now to the drawings, the details of preferred embodiments of the 
invention are schematically illustrated. Figure 1 illustrates the apparatus for sealing a 
conduit in accordance with the present invention. The apparatus is shown generally by 
20 reference numeral 10. The apparatus 10 couples opposing ends of a conduit 12 to each 
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other by hermetically sealing the inside of the conduit and its contents, namely wires 
and/or cables 14, from the outside. 

The apparatus 10 includes a housing 16, which is formed of a generally 
cylindrically-shaped mid-section 18, and a pair of oppositely mounted free running hubs 
20 and 22. The cylindrically-shaped mid-section 18 of the housing 16 is formed of metal, 
preferably an aluminum alloy. 

The free running hubs 20 and 22 are generally conical in shape. Female threads 
are formed on the inside surface of the conical portion of the hubs 20 and 22. One female 
thread is adapted to mate with a male thread formed at the opposing ends of the conduit 
12 being joined and sealed by the apparatus 10. Another female thread is adapted to mate 
with a male thread formed at the opposing ends of the mid-section 18. The female and 
male threads are taper-tapped to match each other, and each has at least five full threads, 
to insure a tight seal. The taper of the threads adapted for mating the free running hubs 
20 and 22 with the mid-section 18 terminates at shoulders 32 and 34, which coincide with 
the end of the female threads near the center of the free running hubs 20 and 22. 

Disk-shaped flexible membranes 36 and 38 are placed against shoulders 32 and 
34, respectively. The disk-shaped flexible membranes 36 and 38 are preferably formed of 
neoprene, and are preferably approximately 125 millimeters thick and approximately 0.50 
to 3.50 inches in diameter, depending on the diameter of the seal necessary to match the 
size conduit in question. The membranes 36 and 38 have a raised surface formed of a 
plurality of indentations in a symmetrical pattern. The membranes 36 and 38 also have 
openings, in the form of slits, through which the wires/cables 14 can be accommodated. 
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The openings in the membranes 36 and 38 are smaller than the outer diameter of the 
wires/cables 14 so that the membranes form an interference fit around the outer diameter 
of the wires/cables. This interference fit helps to hermetically seal the inside of the 
conduit 12 from the outside environment. 

The housing 16 has an inner chamber 40, which is defined by the regions formed 
inside of the cylindrical mid-section 18 and inside of the tapered section of the free 
running hubs 20 and 22. The inner chamber 40 separates the inside of the apparatus 10 
from the outside environment. The flexible membranes 36 and 38 retain the 
polyurethane-based epoxy sealant compound within the inner chamber 40. 

A port is formed in the cylindrical mid-section 18 of the housing 16. It is threaded 
and adapted to mate with a threaded plug 42. The threaded plug 42 is removable and 
used to release any air, other gases and/or moisture trapped inside of the inner chamber 
40. The threaded plug 42 is also used to open the port so that the polyurethane-based 
epoxy sealant compound can be injected into the chamber 40 and can be inspected. 

When the inner chamber 40 is filled, the injection device is removed and the inner 
chamber is sealed. After the inner chamber 40 is filled, some air may be trapped in the 
inner chamber. This air is released by removing the threaded plug 42 as described above. 
As those of ordinary skill in the art will appreciate, other mechanisms may be used in 
place of the threaded plug 42 to fill the inner chamber 40 in the manner described. 

The polyurethane-based epoxy sealant compound preferably comprises a polymer 
and a monomer. Furthermore, the polyurethane-based epoxy sealant compound does not 
allow water to migrate through the seal into the inside of the conduit 12. Therefore, the 
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apparatus 10 does not require a drain or breather plug. However, the plug 42 can be 
modified to perform the function of a drain or breather plug where needed. Indeed, the 
threaded plug 42 can be modified to allow moisture to flow out of the inner chamber 40 
at a rate of 50 cc (cubic centimeters) per minute and air to flow out at a rate of 0.2 cubic 
feet per minute at atmospheric pressure, by utilizing a spring-loaded ball-type valve 
assembly calibrated for the desired flow of air and/or moisture. 

The apparatus 10 is preferably assembled as follows. First, the cylindrically- 
shaped mid-section 18 and free running hubs 20 and 22 are formed. The free running 
hubs 20 and 22 are die cast into their desired shape. The inner partially conical surface is 
then taper-tapped to form at least five female threads on each side, as described above. 
The flexible membranes 36 and 38 are also formed using conventional techniques. 

Once the basic components of the device are formed, the device is ready for 
assembly. The flexible membranes 36 and 38 are positioned in the free running hubs 20 
and 22, and more specifically, against the shoulders 32 and 34. The flexible membranes 
36 and 38 are sized such that their diameters are slightly larger than the internal diameters 
of the free running hubs 20 and 22 so that the membranes fit snuggly within the free 
running hubs. The free running hubs 20 and 22 are then attached to the cylindrically- 
shaped mid-section 18 of the housing 16 through a male-female thread connection. As 
those of ordinary skill in the art will appreciate, there are a number of alternative and 
equivalent means of securing the mid-section 18 to the free running hubs 18. 

Finally, the threaded port, or valve, 42 is formed in, and attached to, respectively, 
the cylindrically-shaped mid-section 18. These steps in the assembly can take place 
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before or after assembly of the mid-section 18 and free running hubs 20 and 22. The 
threaded port, or valve, 42 are conventional devices, which can be manufactured using 
known techniques. 

Figure 2 illustrates a free running hub in accordance with the present invention. 
5 The female thread of the free running hub 22 adapted to mate with the mid-section (not 
shown) is adjacent to the shoulder 34. A flexible membrane (not shown) may be placed 
against the shoulder to form a seal to contain sealant compound within the mid-section. 



P While the present invention is susceptible to various modifications and alternative 

?1 forms, specific embodiments thereof have been shown by way of example in the drawings 
%j 10 and are herein described in detail. It should be understood, however, that the description 
Q herein of specific embodiments is not intended to limit the invention to the particular 

forms disclosed, but on the contrary, the intention is to cover all modifications, 
f7 equivalents, and alternatives falling within the spirit and scope of the invention as defined 

by the appended claims. 
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